(12) INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
29 April 2004 (29.04.2004) 




PCT 



lilllfllilllllfflllllilllllUIIUfl 



(10) Internationa] Publication Number 

WO 2004/036575 Al 



(51) International Patent Classification 7 : 



G11B 20/10 



(21) International Application Number: 

PCT/KR2003/002140 

(22) International Filing Date: 15 October 2003 (15.10.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

10-2002-0063632 
10-2002-0069592 

10-2003-0060246 
10-2003-0060546 
10-2003-0060547 



17October2002 (17.10.2002) KR 



1 1 November 2002 (1 l.l 1.2002) KR 

29 August 2003 (29.08.2003) KR 

30 August 2003 (30.08.2003) KR 
30 August 2003 (30.08.2003) KR 



(71) Applicant; SAMSUNG ELECTRONICS CO., LTD* 
[KR/KR]; 416, Maetan-dong, Yeongtong-gu, Suwon-si, 
Gyeonggi-do 442-742 (KR). 

(72) Inventors: CHUNG, Hyun-Kwon; (302) 569 
Shinsa-dong, Gangnam-gu, SeouJ 135-120 (KR). PARK, 
Sung-YVook; 4-1103 Mapo Hyundai Apt., 188-108, 
Gongdeok 2-dong, Mapo^gu, Seoul 121-022 (KR). 



(74) Agent: LEE, Young-Pil; The Cheonghwa Building, 
1571-18, Seocho-dong, Seocho-gu, Seoul 137-874 (KR). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, IP, KE, KG, KP, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PG, PH. PL, PT, RO, RU, SC. 
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM. ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, TT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, a, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



(54) Title: INFORMATION STORAGE MEDIUM INCLUDING DEVICE-ASPECT-RATIO INFORMATION, METHOD AND 
APPARATUS THEREFOR 









SOURCE 




.VIDEO PICTURE 



in 




AV PICTURE 



1 


u 
□ 





© 

o 



MARKUP PICTURE 

(57) Abstract: An information storage medium includes video data and a markup document to play back the video data in an in- 
teractive mode. The markup document includes devicc-aspcct-ratio information which is referred to for displaying of the markup 
document. 



(19)B*S4ttMf(JP) (12) £ i£ 4f 


ST 2i 


«(A) 


(limtTiBJffi&iS*^ 










^^2005-501363 










(P2005-501363A) 








(43)&HB ¥*17#1B 130(2005. 1.13) 


(51) Int CI 7 


F 1 






t-t3-k {mm 


G 1 1 B 7/2d 


Gl 1 B 


7/24 


54 1 K 


2H 1 1 1 


B A 1 M S/2R 


Gl IB 


7/24 


5 1 6 


5D029 




Gl 1 B 


7/24 


538E 






Gl 1 B 


7/24 


538F 






Gl IB 


7/24 


54 1 G 






SStf * 


^mmmz* m (± 36 w) wmmzm< 


(2i) auss^ 


W SS2003-522923 (P2003-522923) 


(71) ft® A 504075050 




(86) (22)aiJSB 


¥^13^9m4B (2001.9.14) 








(85)aK5tffiffiB 


¥0016^266 (2004.2.26) 




V-ifv K 




(86) m^mmm^ 


PCT/KR2001/001543 




B e A 1 1 


Developers In 


(87) BHE&H*-* 


W02003/019549 




c . 




(87) E^fiMH 


¥JScl5¥3^6B (2003.3.6) 






y*>*-K 4 4 9-712 


(31)ffi5t«i3§S^ 


2001/51890 






(32)ffiftB 


¥J«13<F8^2TB (2001.8.27) 






y^-k^-'J, try 1 


(33)ffi5fcti3^H 


»E(KR) 




4 




(81)»5£E 


EP(CH,DE,GB,NL),CN,IN,JP,US 




San 14, Nongseo — ri, 








Kiheung-eup, Young 








i n - c i 


ty, Gyeonggi-d 








o 449 


-712 Republic 








of Korea 
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Tffif&ztitzzk tmt-thmmm. 

[M&H3] 

frfEfg*Jl(i. »JS*«2 5tt3OOc P s-90 0cps, Wltffl*. tfJAfflfr&W. 
3 0XJJJU:, SftK^HJjLh, MM« »9*/-?-#l OXBlrtT** 

£ i: £f#® t -fl. fl^JM 1 IE»««fcfE»«*. 

KiERSMKi. WWHMI^«fflS*iTV^«»t*A-U, MiE&*«(4. MlERSMi 

4 i t &«r»i:i-4ii*ja i ietgco^iaiMft. 

[11*317] 

fufBRifjgiJi. Ag, au.au cu, 4fcu, ;^o^*»fe*6;fc*wafc-r 

l»lf*^llEac7)^IBIM*. 
[|f*3S8] 

IfHBOlfiKrllWi] 

[00 0 1] 

*^ B Jii. DVD-R, £ft(4DVD + R (D i g i ta 1 Versatile Di 

sc -/+ Records \ e) TjxtnxoteKMmmmzmth. 
ut#$m 

[0002] 

Hi it. f&wMmfctmwmc*>i. wf. mmm*<mtix. imzm 

frl 0 0T"£>£DVD-R/+Rf 4*?(4, IB£l&t>m^llL l^~f-3E£SSl*rrl> 
fe^JKrt*-^ 6mmJI$£7)PC (polycarbona 

t e ) mm 0±t;fe*JB 1 1 . K*fl£ 1 2&tffilHRl 3>WIfc«*3;tVO^T<r * 

1 2 0(4. ^5-«Kl S±fcfiSWKl 6, fefStif 1 7 &t>'fttS§£ 1 

j&$ at i x 9 1 ntmm t * *\ earn* ^ufixi t RWiR^ir 5 

[00 0 3] 

ncfiXJii k 1 7(4. mm 0, 1 5±fc*^*&3— ^j^i/cjMw-ii*) 
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tlx, immw.Mi$mi-z>tzfr. &mmmm. ttzi&mzRvmmmz® 

[0004] 

t tz , fjt z&mm 13, 1 8 « . mtzmm 1 2 . 1 6 mm-? 1 tztbn t cox°$> 0 , 1 e 
mnsutm 12.16 <v$mmmm 1 4 a> &kmr 12,16 £#i§t$ * t^s 

[0005] 

nft^r a?no, 120 mmt&ttt ixa. mm^mmt/m^ttiz * 

-3TW*R(high me 1 t)««iS, ^f-*^UV«»»| (cat i onic U 
V adhesive) U-^EP«*ft, * LT iE&^v^yUJ VWUM 

(free radical U V . a d h e s i v e ) £.Xtr ^3— f- 4 y^'-f h^W. 

tm^t>tix^z>. -ft<r>T4A9i 10, i2ot. wmmi 3*atT*iM-**fr 

[0006] 

htlX\^&. 
[0007] 

[0008] 

t#h tmmt zmmitzriz? t . z\<nr < x?<m^wmtmmtmfczti 

<DX'hh. frier ^^om^*isii-ri»ft^iEii^^h^iifc (caer*** 

ttz, mmmts -mmmmmmzh^xm^mmnm&zkizx*)^ 
mtin±uz<\mmv>mmdMi%mmt&. mm. smmmtm 

tz&mzmm zm&zittzmmmmft. mm t s^n<mmmimtzm& $ 
itxmttimzm. zcom^hmu^mm^mmmzmmmmmi. mmmz&mm 

tfriftmmmmmz. mmz<x-?mix^&. mma* uvwuja- 
r < y?uzm. u vmmtti ixmtzithif* wc, mmx.mtfMW.xh o , 
u v«fl:i^»{c J: h r < x ? comnm^-thm^mmh s . 

[0009] 
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[«*F£K1] 
«PIBT1 0-2 7 3 8 
MM*** 2] 

ittgHTl 0-1 0 6 037#^$g 
[f&^IS^J 

[00 10] 

[00 11] 
[00 12] 

iina£««<osawwtt, osHtsfu tt*#2 o o c p s~9 o o c 

[00 13] 

ii«RfltJi&3!fc*tfii:fc'C6*. flff A g. Au ( Al, Cu££ii<rft^ 

& £ i i: ffX # -2. . 
[00 14] 

{±1 0~80itim«WS*qr<"&ii:*<a*U\ 
[00 15] 

n& Lfc j: o &mmmimmz z&t. &mmm^ k*> k . is* matt i . s 

6 i i: 4 X U «y b *«* h . 
[00 16] 

[0017] 

WSL2 0(5. tm&tz\m^Z%Z&ht%tzft<?>%m*-)\> (Pregroove) 
(H^it-T) &Bf$&tiX$><0. A?>'*-t:mftlX$fliSlXMftt&. S«2 0(i, 



(5) 



[00 18] 

mfcth. UiEfe*JB2 114. v7-y (cyan i ne ) ^fesSt. 'sSxT-y ( he 
micyanine) ifrfeS. TV ( a z o ) ^&5^, hU 7 -f — ;M ^> (triph 
enylmethane) ftfeSL ^^{4^fL^<7)?I^*^^$ni»l¥^4>^S^ 

St. L<(i i o o nmcoffs-aeis-r*. iftie&st!gt2 2<7)tnb<n&mm®t lx 

14. Au. Ag, Al, Cu&tf£ft£tf)^«#flto*iS. 
COO 1 9] 

rv * ^ 2 1 o £ r 5 -is® 2 5 1 mmmt&titbomm 2 3 a . mm 2 0 i« 

£il£RItJl2 2±t$tf#J£l£?liU ^±(3?'$-ffi£2 5£^L£f£, ffiEEIft 
UT^tyn-r-f y/-r§. f**>%. RStK2 2±K^3ftfcJ»fflli. xfya 
-f 4 ^'£4 9£M2 2 t^S-SS2 5tf)£Hffifc/&J><S. -e<7)f*> **h»£tR(3t 
LXmfcZ-£Z>ZtX\ r<Z?2 1 0k? - $-«£2 5 i<7)B§, ffljg 

[0020] 

friB&tfl 2 3 Ji, &<94 0 #Hrtt**rf4^$T'*4. tfcjbfc, 

a) ft* (viscosity) :2 5°CT"3 00-900cps ; 

b ) mimcotfyxmm&m (Tg after curing) : 3 0*CJJLL ; 

c ) Mit&f<OWfa^ (shrinkage on curing) : 7 . 0 %Wl*J ; 

d ) mmmm (hardness): HfcLt ; e ) mm^J^-mS. : 1 0%W 

1*1. 

[002 1] 

3 0 0-9 0 0 d P s<7)ftJgfi. +#&$*S<9J¥£££1-&£^tt«k LT. 3 0 0 
[0022] 

3 vcvxtvmmnifyxmzm. (Tg) a, iE^B#^i^o^^^f^nTD 

VD-R/+RT4*?*>ffi»«H4£«l4i<0i: U DVD-R/+Rf^ X^EHL, 

tu mmitf£mx'foz>-*imim&. 

[00 23] 

1 2 t^S ft § 4 d fc , 2(s^B^I|{60®O3Kieil«*T'* SDVD-R/+Rfa; 

2 2(omx-h <o , Rst«2 2±co®m2 3im9Mmmziz* <m-t&t . 

12 1 k£I*j£2 2fc«0#iBg»^*^<=5r-?Tl2ll#tt^ffiT$^-S.*\ ifctiffiftift 
«^C<t0^c7)^M*^r^x^2OO*^$nS„ tot, f^J<^i1#«fci$, 
S»«2 3<0JW@fc«fcSfeSR*2 1 fcK#HR2 2<9#ffi^:ft<9Si§£8te^to6£, 

[0024] 

iot/hsv^, ie$Mcois^tt*%T-ri). i o%mx'0)fflm<7>*s~?-v>ms. 
2 izmm-t. T<z?M%.&frm<%&?.ti>$>z>, vm%2 3cr>mziz. mo- 

b^TO^ £4 0 mm 2 1 fc feS® 2 2 <D»WI{g£ iiS £ k *> * -5 . 
[0025] 

Bi3ii, *^coimmm&Biz£hmm®moommmm7rsitzmx%&. a 

T. #$BW<0ffiOHIteBBfc 4 s ftfSfMft?)-^J kLT, DVD-R/ +Rf-(X^ J 
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? 3 o o commt . &mm 33^^5-^35^ wuzmm 3 4 m& § tut z z m 
max. m2n-mffi&m££z>T < 20 0 tz<7)ffi&mt?h&. mt<mwi- 

ttmzy$-mu±t,zBtiizti&. wimmi2, 34(4. jjnm3 3*j1&t2v*: 

RStJi3 4i:L-C(4Au, Ag.Cu.AK *;fctt£*li!>*>£AfcttflW- 

t. 

[00 26] 

*^^fe^«£IMft2 00, 3 0 0(4, «Sa^tt«$^=5rV^^^ 

j: 3 «r«»r*«*4 . ai\ t ix . wmxnm&x'h <oz.mmmi.ztiz> . 

[0027] 

[gltffli] 

H4 Sr#ra LT *^c7)HtfeW 1 fc4 S*l2li^c7)Mjt^^ WJIW4 . *fHH*>£tt 
«UCJ:6WS*i6ttJSlTT*«. h^'y? t'-yf-O . 7 4jum. 1 5 0 nm 

. d3 5 0nm<?)*rt*-^Sr^rt'SJ93 0. 6 mm^M-^*- h 4 0 fcftflW"* . 
fffS*^4 0±(C B*#® (Hayashibara) ftc^T-yii^St •£*$>.& N K 4 
4 9 9 0. 2 5 g£ 1 0 m 1 OTF PH(«lt> fflie££4 O^MB^T** 

x>y x±t:3 o o o r pmtxfy^-f -f >7Lx^®mm4 i *mrs. 

[0 0 28] 

W«fe*l4 l«r$j$U:». 8 0*C?)ffirC2 0#i£*&U:flL M(Ag) £;^?>j 
f^STEU 0 0 nm<0WSfcai»LTRit«4 2 B?!E£Sfi!4 2(4. ffiB 

#«6f!t«4 1 tSBIK^A— J: a tc»j8&h.4. 
[0 0 2 9] 

frlERWJK4 2±(:DSMtt<7)T-f V/l^-f h(de s o 1 i t e ) 6 6 0 - 0 0 6 UV$ 
(ftJ£3 0 0 c P s , tfyA$mi&&3 2'C. JRffi«5 . 4%, Jg«f&0®jgH ) * 
MTfiU 0. 6mm/I$cO^$-S^45&^2000rpmT-Xt°yn-r^y^L 

X?45 £«$4 0#J£*«4 4(3 4 V%m%tlX*W%<Wm®foX'foZ>D VD - R 
/+RT-fX?4 0 0#gBt£*M>. »*l4 3tf>JI3tt82 5 J um'C*4. 

[0030] 

hXo mi&ix . asu o t y s -g$4 5 fc 4 3 £ 4 9 ra«*8*i6&* 

«ft««4 7 #r 4 *?rtffli MCtt LTi«* MH&Stf * . 
[003 1] 

Hftffl 1 (34 0 Sit Six*: D V D - R/+ Rf 4 x ? 4 0 0 ht&tzMz&oX o 
%mitf$mZtltz. DVD-RUa-f (recorder). mtWW*- 

racoDVR- 200 ot^jB^^ieiitTDVDif^ia, mux^u^-^DVD 3 0 

3 0. H&<7)DVD9 0 9, ifcUW :*.=.7ttO D V- 5 3 5 KTHSfcLfctS*, "T^ 
"CH&&*We*->fc. IE»WttSr^^f > ^ ( p u 1 s t e c . ) VDfFflfgffif 

DDU-1 0 0 0^T^TlriiB#, ff-f ^%H4^^^^'7 . 8%. Kit* 

4 8. 0%. xy-m (P I ) 8 0TBIMm!itt*ttJ£U:. 
[0 0 3 2] 

4fc, BUiET4X?4 0 0£6 0'C. 8 0%^fflMSmT'6Br a 1^fSS$^S, lEtttttt 

immitimm. wm. o%. r»*4 8. 5%. pk49o-c\ ±z<%zfrt>%^ 
^i^iMfmmmmtfffliiX'h fc **s u:. 
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[0033] 

$ mV&mtfctotZ 1 OflKOr 4 *7 * l . 5 m<9iS$ ■CSKOrFS-frT^ A * 

9<7)mti*®&Lt$&&, i o fi^r < * ? -t^x t>m\& ix-mrnrnttrntu ztz 

[0034] 

[»2] 

3Sttffl2£«Ur**?i^:IHfcli, »W!SrMK 1 0 1 0 (gfHKt. tt«650c P 
s , Jfyxm&U&l 2 JRffift6 . 3%. «*SW>8*H ) fcttfflU KStJlt L 

ug-cu-Au <Dis<k*tm Lti^t wmtm&m 1 1 nmrtj&c? A*?zm 
mixmwuz. zcotz. immnmzitmo ^tj^. 

[0035] 

!!»W2fc«J:9«JiSnfeT-{^^OiB««fttl4. ^7. 5%, J*St*4 8. 5%. P 
I(450T\ B&ftfclBJHttfcfr-jfc. 6 O-C. 80%Offlttfijrc*BH?:*SB&$-£fc 

^ v^* { 7. 8%, mm49. 0%. p ni6o^, mtitzwmm.vim&z* l 

tz. ttz. Htmnt^Cl. 5m^$fS6jSTLTfVX^^»ijn^$U^ 
[0036] 

s #;i4ttf) s k 3 2 o o l tz®, mmmtix&mmmm itz&. mm 
Mz&mLxm-T a bumLtzztwMit. mmm2 mmx-hh. tax? 
commmi. : j?8%, rs*$4 8. 5%. putioox-m^mm^^tz. 
6 or, 8o%ffl*fawe-c6Bia*«Bss*ta, s^s. 5%, mm49%, put 
15 or, Bmmtf%\*&&z*)i>m^mm. Btstt^u:. ifrimmzmiti 
om<VT<z?£®mAt%ix'®m®mj}t:*uz. mwntimm. msmm 
mmm<mm®m* itz. 

[00 37] 

Jt«HH2fcJST4*7tf>lBt^i, SJSffJfcLTy-^S^a^S R600 0 ( 
ifeg3 OOOcps, #5*iK»ia«8 9*C. Umm8. 3%, t£*f&0@J£l H ) *ft 

?<nmmmt. 4%. riwms. 5%. pitti2o?» sowmotw 

tttfffiTLfc. 6 0'C, 8 0%ffl«aK"C6Biai&flf»S-iJrfc«. ^10. 0%. Kit 
$5 3. 0%. P 1145 0 HffcM24 9iW&tt, BiStt#i3v^fc£jisU;. » 

wworci omvTAXfcooib. 2Mv>t a z?mmtLxmm®m®m^zt 
ztifzzkzmmzmitz. 

[00 38] 

*3fifl:««fr L?^«>»«MWIWfc>** mz.tzT<*9 Kit** iW^fc WM4 , 

MMfi2j:Hart*i. T^^iefiftttte, ^7. 5%. &a»4 8. 5%, pi 

{45 0 T\ JtM0! 2 fc R«r*ofc#, 6 0°C, 8 0 %<Offl**Sft-WBB& : S»S-&fc 
rVx^fllir^Wl 0. 8%, 5W52. 0%, PIJ4600i:, «ftt#a»$r 
OJBfcU KSfctt, iBfflttfc:HH*«*6it*^Ufc. mtNi^Alc 1 . 5 

a xvimxhwe&TfiLx. mbmtm^Atmm^mm^ifz. 

[00 39] 
[JtftM4] 
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UMM4 tn&¥<A9&m%mt, tmmt ixt< v^va h65o-oo2(& 
jgiocps. ^fy^m^26'c. wmmi. o%) zmix. rixrzmi 
. mmwztfavmTh&ztimii.* ntwntmmtt&x'wmitz. t<a? 
<nmmmi. x?s. 8%. s»*4 8. 5%, pi{±2oot\ mm\2^htm 

mtLtMm* im<QT<A?no%iz7m<nT<z?tmh&¥f&£Kix. mmcr> 

[BnBOffi#frK3in 
[0040] 

[HI ] ^*03telBH«^HrfflmjiiaT'»S. 

[12 ] *^O-^]|fe^m:S^IBITOc08lrffi«3tia^l». 

[13 ] *mnmmmmmi l z£hmmmfamm®mxb6. 
[14 ] *mcommi%ftmmmmnt&tzfrmmffim®xhz>. 

[15 ] ^ajf^efim^mfrft^ 

[ft^tSPJ!] 

[004 1] 

20, 30. 40, 50 S$ 
2 1, 3 1, 4 1, 5 1 faMM 

22, 32, 34, 42, 52 mm 

23, 33, 43, 53 £#JB 
25, 35, 45, 55 

200, 300, 400, 500 ftfeHiStt 
2 10,310 
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OPTICAL RECORDING MEDIUM 



Fteld of the invention 

The present invention relates to en optical recording medium such as a 
digital versatile disk-recordable (DVD-R) or digital versatile dlsc+recordaWe 
(DVD+R) disc. 

Pescrjption of Ftefrted, Art 

RG. t is a cross-sectional view Illustrating a conventional optical 

recording medium. A DVD-R/+R disc which is a "write once" format Is described 

as an example of the optical recording medium hereinafter. 

The DVD-R/+R disc 100 of FIG. 1 Includes a disc 110 and a dummy 
disc 120. The disc 110 Includes a dye layer 11, a reflecting layer 12 and a 
passivation layer 13 which are sequentially stacked on a poly carbonate 
substrate 10. The polycarbonate substrate 10 includes pregrooves (not shown) 
to guide a laser light during a recording operation and a reproducing operation 
and has a thickness of 0.6 mm. The dummy disc 120 includes a reflecting layer 
16, a dye layer 17 and a passivation layer 18 which sequentially are stacked on 
a dummy substrate 15. At this pofnt, the reflecting layer 16 or/and the dye layer 
17 of the dummy disc 120 Is/are optionally formed. The disc 110 and the 
dummy disc 1 20 are attached to each other through an adhesive layer 14. 

The dye layers 11 and 17 are formed by coating an organic dye on the 
substrates 10 and 15, respectively, and serve as a recording layer that induces 
a decomposition or a transformation of a dye and a transformation of the 
substrates because they absorb a recording light to emit light. 

The reflecting layers 12 and 16 reflect a recording light and a 
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reproducing light to provide such an amount of light that a light detector can 
delect a modulation degree of a recording signal. 

The passivation layers 13 and 18 prevent the reflecting layers 12 and 
16 from be transformed during a recording operation, and also separates the 
reflecting layers 12 and 16 from the adhesive layer 14 to prevent the dye layers 
or the reflecting layers from be chemically damaged. 

The adhesive layer 14 has an adhesive strength enough to firmly attach 
the two discs 110 and 120. A method for attaching the two discs 110 end 120 
includes a high melting technique, a screen printing technique using a cationic 
UV adhesive, and a spin coating technique using a free radical UV adhesive. 

When the two discs 110 and 120 are adhered through the adhesive 
layer 14, the following several parameters such as a moisture resistance, a heat 
resistance, an impact resistance, and the like should be considered. 

A small amount of a monomer that is not reacted after a curing can 
damage the passivation layer and the reflecting layer. This can result In 
recording characteristics deterioration of the DVD-R/+R disc. Such a recording 
characteristics deterioration is accelerated by a moisture and a heat Various 
methods are employed in order to protect the reflecting layer from a moisture 
and a heat. For example, the reflecting layer is made with a special material, or 
the organic dye layer is made of a stable dye. 

Also, a sufficient adhesive strength should be secured for the DVD- 
R/+R disc 100 to endure a physical Shook or impact. 

Japanese laid-open pubticationno. hel 10-27383 discloses an optical 
information medium, in order to improve an Impact resistance and a moisture 
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resistance, the opticaJ Information medium is provided with the disk forming a 
light Interference layer and a reflection layer in at least one side surface of a 
planer translucent substrate and another planer dtak stuck to the surface formed 
with the tight interference layer and the reflection layer of the disk, and Is 
constituted so that a signal is recorded by forming a pit bringing Interference of 
light partially different from other parts to incident light and reflect light of 
reproducing laser light on the light interference layer by the irradiation of a 
recording laser light from the translucent substrate side. Margin parts without 
forming the light interference layer are provided on an outer peripheral side and 
an inner peripheral side of a signal recording area recording a signal on the disk, 
and the surface containing the margin parts of the side provided with the light 
interference layer of the disk is stuck with another disk 

Also, Japanese iakt-open pubftcation no. hei 10-100037 discloses an 
optical information recording medium. In order to enhance joint force with a 
recording layer Joined to this area by surface machining an area from an outside 
end pari to a side surface of a substrate, the optical Information recording 
medium Is a sandwich typo constituted so that a disk like substrate provided 
with a recording layer, a reflection layer and a protection layer in this order and 
having a hole part on its center fs stuck to a disk like protection plate with the 
same shape as this substrate so that the recording layer side becomes the 
inside respectively through an adhesive. Then, an area (a corner part that both 
surfaces are Intersected) from the outside end part surface of the substrate 
having the recording layer to Its side surface is chamfered, and the recording 
layer is joined to the area performed with the chamfering process. Further, the 
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outside end part of the Inside of the disk like substrate is preferred to be 
chamfered, 

However, tfie conventional optical recording mediums necessitate the 
passivation layers. Since the passivation layers are cured by a UV light after 
coating a UV curable resin, a manufacturing process is complicated, and also 
the optical recording medium can be bent by a heat generated during a curing 
of the UV curable resin, 

SUMMARY OF THE INVENTION 

To overcome the problems described above, preferred embodiments of 
the present invention provide an optical recording medium having a high Impact 
resistance or high durability without any passivation layers. 

It is another object of the present invention to provide an optical 
recording medium having a simplified manufacturing process. 

it is a still another object of the present invention to provide an optical 
recording medium having excellent recording characteristics. 

In order to achieve the above object, the preferred embodiments of th© 
present invention provide an optical recording medium. The optical recording 
medium incldues a disc including a dye layer and a reflecting layer formed on a 
substrate, and a dummy substrate. The disc and the dummy substrate are 
adhered to each other through an adhesive layer. 

An adhesive of the adhesive layer is cured by UV-Hght. The adhesive 
layer has a viscosity of 300 cps to 900 cps at 25 U C, a glass transition 
temperature Tg after a curing of more than 30°G, a hardness after a curing of 
more than "H*. and an amount of the remaining monomer after a curing of within 
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10 %. The reflecting layer covers exposed portions of the dye layer, and the 
adhesive layer covers exposed portions ol the reflecting layer. Adhesion 
enforcing regions are arranged on both an inner peripheral region and an outer 
peripheral region of the optical recording medium. 

The optical recording medium further includes a reflecting layer formed 
on the dummy substrate. The reflecting layer comprises Ag, Au, Al, Cu, or their 
alloy. The dye layer comprises a cya nine -based dye. a hemlcyanine-based dye, 
an azo-basod dye, a triphenyfrnetane-based dye, or a combination of two or 
more thereof. The adhesive layer has a thickness of 10 jim to 80 urn. 

The present Invention has the following advantages, firstly, since the 
passivation layer is not arranged, a manufacturing process is simplified, and 
al3o excellent recording characteristics, excellent heat resistance and excellent 
moisture resistance can be achieved. Further, due to an adhesion enforcing 
region formed on both an inner peripheral region and an outer peripheral region 
of the disc, an adhesion strength between the two substrates Is improved, 
leading to a high durability. 

ppiEF p^fifPippfl QF TH5 Pawing? 

For a more complete understanding of the present Invention and the 
advantages thereof, reference Is now made id the following descriptions taken 
In conjunction with the accompanying drawings, In which like reference 
numerals denote like parts, and In which: 

FIG. 1 is a cross-sectional view illustrating a conventional optical 
recording medium; 

FIG. 2 is a cross-sectional view Illustrating an optical recording medium 
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according to a preferred embodiment of the present Invention; 

FIG. 3 Is a cross-sectional view illustrating an optical recording medium 
according to another preferred embodiment of the present Invention 

FIG. 4 Is a cross-sectional view an optical recording medium of 
Example 1 according to the preferred embodiments of the present invention; 
and 

FIG. 5 is a cross-sectional view illustrating an optical recording medium 
of Comparison example 3. 

DETft|U# DE^ rnQE pF PREf fSPEP gMSQfflMENTS 

Reference will now be made In detail to preferred embodiments of the 
present Invention, example of which is illustrated In the accompanying drawings. 

FIG. 2 is a cross-sectional view illustrating an optical recording medium 
according to the preferred embodiment of the present invention. A 0VD-FV+R 
disc is described hereinafter as one example of the optical recording medium 
according to the preferred embodiment of the present Invention. 

The DVD-R/+R dtec 200 of FIG. 2 includes a disc 210 and a dummy 
substrate 25, wherein the disc 210 includes a dye layer 21 and a reflecting layer 
22 formed on a substrate 20. The disc 210 and the dummy substrate 25 are 
adhered to each other through an adhesive layer 23. 

The substrate 20 includes pregrooves (not shown) to guide a laser light 
during a recording operation and a reproducing operation, and is manufactured 
by an injection molding using a stamper. The substrate 20 has a thickness of 
0.5 mm to 0.8 mm and comprises one of polycarbonate, poly methyl 
methacrylate, ©poxy resin, polyester, and amorphous polyolefino. 
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The dye layer 21 Is formed by dissolving an organic dye in an organic 
solvent and then coating It on the substrate 20. The dye layer 21 comprises a 
cyanlne-based dye, a hemicyanine-bas&d dye, an azo-basod dye, a 
triphenylmetane-based dye, or a combination of two or more thereof. 

The reflecting layer 22 Is formed by depositing a metal layer on the 
dried dye layer 21 using a sputtering technique. Preferably, the reflecting layer 
22 has a thickness of 1 00 nm ; and comprises Au, Ag, Al, Cu, or their alloy. 

The disc 210 and the dummy substrate 25 are adhered by the following 
method: first, an adhesive is applied on a portion of the reflecting layer 22 f and 
the dummy substrate 25 is laid on the reflecting layer 22 on which the adhesive 
Is coated. In this state, the disc 210 and the dummy substrate 25 is spin-coated 
at a high rotation speed. That is, the adhesive applied on a portion of the 
reflecting layer 22 is spread over the entire surfaces of the reflecting layer 22 
and the dummy substrate 25 by a spin coating technique. Thereafter, a UV- light 
Is radiated to cure the adhesive, whereupon the disc 210 and the dummy 
substrate 25 are firmly adhered to each other. At thi3 point, a thickness of the 
adhesive layer 23 depends on a temperature, a viscosity of the adhesive, and a 
rotation speed during a spin coating. 

The adhesive layer 23 has the foSowing features: a) viscosity of 300 cps 
to 900 cps at 25°C; b) glass transition temperature Tg after a curing of more 
than 30*C; c) hardness after a curing of more than *H"; and d) amount of the 
remaining monomer after a curing of within 10 %. 

The viscosity of 300 cps to 900 cps at 25°C Is to secure a sufficient 
thickness of the adhesive layer 23. In other words, when a viscosity of the 
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adhesive Is smaller than 300 cps, a thickness of the adhesive layer 23 is small, 
and therefore en adhesion strength becomes very weak. When a viscosity of 
the adhesive Is greater than 900 cps, It Is difficult to perform a spin coating. 

The glass transition temperature Tg after a curing of more than 30°C Is 
to prevent Ihe reflecting layer 23 from being transformed during a recording 
operation to Improve recording characteristics of the DVD-R/+R disc and to 
secure a sufficient heat resistance after a recording operation. In other words, 
when the glass transition temperature Tg is lower than 30*0. recording 
characteristics and heat resistance of the DVD-FV+R disc can be towered. 

In the DVD-R/+R disc 200 of FIG. 2, an interface between the dye layer 
21 and the reflecting layer 22 has a relatively weak adhesion strength. 
Therefore, when the adhesive layer 23 Is greatly contracted during an UV- 
curing, an interface adhesion between the dye layer 2T and the reflecting layer 
23 becomes weak, leading to bad recording characteristics. Also, due to a 
physical shock or impact, the dye layer 21 and the reflecting layer 22 can be 
separated from each other. Therefore, the adhesive should have a sufficiently 
low contraction coefficient not to affect an adhesion between the dye layer 21 
and the reflecting layer 22 and preferably have a contraction coefficient of less 
than 7.0 %. 

The hardness after a curing of more than "H* Is to Improve recording 
characteristics during a recording operation. When the hardness is smaller than 
"H", recording characteristics during a recording operation is lowered. 

An amount of the remaining monomer after a curing of wtthJn 10 % Is to 
Improve a chemical resistance. When an amount of the remaining monomer 

s 
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after a curing is more than 10 %, the dye layer 21 and the reflecting layer 22 
can be damaged, thereby lowering a durability. It is preferable that a thickness 
of the adhesive layer 23 is in a range between about 10 um to about 80 um. If 
the adhesive layer 23 has a thickness of smaller than 10 urn, an adhesion 
strength between the dye layer 21 and the reflecting layer 22 can be towered. If 
the adhesive layer 23 has a thickness of greater than 80 pm, an interface 
between the dye layer 21 and the reflecting layer 22 can be damaged due to a 
contraction of the adhesive layer 23 during a curing. 

FIG. 3 is a cross-sectional view illustrating an optical recording medium 
according to another preferred embodiment of the present invention. A DVD- 
R/+R disc Is described as one example of the optical recording medium 
according to another preferred embodiment of the present invention. 

The DVD-R/+R disc of FtG. 3 has the same structure as that of FIG. 2 
except a reflecting layer 34 interposed betwesn an adhesive layer 33 and a 
dummy substrate 35. In greater detail, the DVO-FV+R disc 300 Includes a disc 
310 and a dummy substrata 35. The disc 310 includes a dye layer 31 and a 
reflecting layer 32 formed on a substrate 30, and the reflecting layer 34 Is 
formed on the dummy substrate 35. The reflecting layers 32 and 34 are 
adhered to each other through an adhesive layer 33. At this point, the reflecting 
layers 32 and 34 comprise Au, Ag r Cu, Al, or their alloy. 

The optical recording medium according to the preferred embodiments 
of the present Invention has the following advantages because the passivation 
layer is not arranged. Firstly, due to a simplified manufacturing process, a 
manufacturing yield is improved. Secondly, since a bending of the optical 
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recording medium resulting from a UVMIght radiation during a curing of the 
passivation layer is prevented, recording characteristics can be improved. 
Thirdly, a production cost Is low. Fourthly, a high adhesion strength and an 
excellent durability can be achieved. 

EXAMPLE 1 

FIG. 4 Is a cross-sectional view an optical recording medium of 
Example 1 according to the preferred embodiments of the present invention. 

The optical recording medium of Example 1 is manufactured as follows: 
first a substrate 40 is provided. The substrate 40 includes pregrooves having a 
track pitch of 0.74 um, a depth of 1 50 nm and a width of 350 nm. The substrate 
40 comprises polycarbonate and has a thickness of 0.6 mm. 

A cyanine-based organlo dye NK-4498 of 0.25g available from 
Japanese company "Hayashibara" la dissolved in an organic solvent TFP" of 
10 ml to obtain a dye solution. The dye solution is coated on the substrate 40 
using a spin coating technique to form a dye layer 41. At this point, the spin 
coating is performed at a speed of 3000 rpm. The dye layer 41 is not formed on 
an outer edge portion of the substrate 40. 

The dye layer 41 formed on the substrate 40 is dried at a temperature 
of 80°C for twenty minutes. Silver (Ag) is deposited on the dye layer 41 to a 
thickness of about 100 nm using a sputtering technique to form a reflective layer 
42. The reflecting layer 42 is formed to perfectly cover the dye layer 41 . 

Subsequently, an adhesive is applied on a portion of the reflecting layer 
42. A dummy substrate 46 Is laid on the reflecting layer 42 on which the 
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adhesive is coated. In this state, a spin coating is performed at a rotation spaed 
of 2000 rpm, whereby an adhesive layer 43 Is formed. The adhesive layer 43 Is 
formed to perfectly cover the reflecting layer 42. 

The adhesive is Desotlte 660-006 available from DSM Deaotech Inc. of 
Elgin, Illinois, and has a viscosity of 300 cps, a glass transition temperature of 
32 & C, a contraction coefficient of 5.4%, a hardness of H, and a thickness of 
about 25 nm. 

Thereafter, a UV-Rght is radiated to cure the adhesive, whereupon the 
two substrates 40 and 45 are firmly adhered, whereby the optical recording 
medium, i.e., DVD-R/+R disc 400 Is completed. 

As described above, the reflecting layer 42 is formed to cover the dye 
layer 41, and the adhesive layer 43 is formed to cover the reflecting layer 42. In 
other words, an adhesion enforcing region 47 is formed on both of an Inner 
peripheral portion and an outer peripheral portion oi the optica) recording 
medium 400. As a result, an adhesion strength between the substrate 40 and 
the dummy substrate 45 is Increased, 

In order to test the DVD-R/+R disc 400 of Example 1, the following 
examinations was performed. 

First, a moving picture was recorded on the DVD-FV+R disc 400 of 
Example 1 using a DVD-R recorder {e.g., DVR-2O0 available from Pioneer 
Electronics). The moving picture recorded on the DVD-R disc 4007+R of 
Example t was reproduced by a DVD player (e.g., DVD-3030 available from LG 
Electronics, DVD-909 available from Samsung Electronics or DV-535K 
available from Pioneer Electronics). As a result, the recorded moving picture 
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can be reproduced by all of the DVD player* described above. 

Also, recording characteristics of the DVD-R/+R disc 400 of Example 1 
were examined using DDlMOOO available from Pulse Tea Inc. DVD-R disc 4C0 
of Example 1 showed a jitter of 7.8%, a reflectance of 48.0%, and an error rate 
of 80, and thus satisfies an international standard. 

After the DVD-FV+R disc 400 of Example 1 remained in a circumstance 
of a temperature of 60°C and a relative humidity of 80% during six days, the 
DVO-R/+R disc 400 of Example 1 showed a litter of 8.0%, a reflectance of 
48.5%, and an error rate of 90. That is, the DVD-R/+R disc 400 of Example t 
showed an excellent heat resistance and an excellent humidity resistance. 

Further, ten DVD-R/+R discs of Example 1 were dropped from a height 
of 1-5 m and then examined. Ail of ten DVD-R/+R discs were not broken and 
thus showed an excellent impact resistance. 

EXAMPLE 2 

An optical recording medium of Example 2 i3 manufactured identically 
to Example 1 except the following: the adhesive layer 43 is made of MK-1010 
made by the inventor of the present invention wherein MK-1010 has a viscosity 
of 650 cps, a glass transition temperature of 126°C, a contraction coefficient of 
6,3%, and a hardness of H. Also, the adhesive layer has a thickness of 40 urn, 
and the reflecting layer is made of an Ag-Cu-Au alloy. 

The optical recording medium of Example 2 showed recording 
characteristics Of a jitter of 7.8%, a reflectance of 48.5%, and an error rate of 50. 

After the optical recording medium of Exampls 2 remained in a 
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circumstance of a temperature of 60*C ami a relative humidity of 80% during six 
days, the optical recording medium of Example 2 showed a jitter of 7.8%, a 
reflectance of 49.0%, and an error rate of 60. That Is, the optical recording 
medium of Example 2 showed an excellent heat resistance and an excellent 
humidity resistance. 

Further, ten optical recording mediums of Example 2 were drooped from 
a height of 1 .6 m and then examined All of ten optica) recording medium of 
Example 2 were not broken and thu9 showed an excellent Impact resistance. 

An optical recording medium of Comparison example 1 is manufactured 
identically to Example 1 except an addition of a passivation layer. The 
passivation layer Is formed between the reflecting layer 42 and the dummy 
substrate 45 such that SK-3200 available from Sony Chemical Corporation is 
coated on the reflecting layer 42 and then cured by a UV-light. 

The optical recording medium of Comparison example 1 Bhowed 
recording characteristics of a jitter of 8%, a reflectance of 48.5%, and an error 
rate of 100. 

After the optical recording medium of Comparison example 1 remained 
in a circumstance of a temperature of 60°C and a relative humidity of 80% 
during six days, the optica! recording medium of Comparison example 1 
showed a jitter of 8,5%, a reflectance of 49.0%, and an error rat© of 150. That is, 
the oplica! recording medium of Comparison example 1 showed a heat 
resistance and a humidity resistance Inferior to Exampte 2 having no 
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passivation layer. 

Further, ten optica) recording mediums of Comparison example 1 were 
dropped from a height of 1.5 m and then examined. All of ten optical recording 
mediums of Comparison example 1 were not broken and showed an excellent 
Impact resistance. 



COMPARISON EXAMPLE 2 

An optica! recording medium of Comparison example 2 is manufactured 
identically to Example 2 except the adhesive layer and the passivation layer. 
The adhesive layer is formed using SK-6000 available from Sony Chemical 
Corporation having a viscosity of 300 cps, a glass transition temperature of 
89 a C, a contraction coefficient 8.3%. and a hardness of H. The passivation is 
formed between the reflecting layer 42 and the dummy substrate 45 such that 
SK-3200 Is coated on the reflecting layer and then cured by a U\MighL 

The optica) recording medium of Comparison example 2 showed 
recording characteristics of a fitter of 8.4%, a reflectance of 48.5%, and an error 
rate of 120. That Is, recording characteristics are lowered. 

After the optical recording medium of Comparison example 2 remained 
In a circumstance of a temperature of 60 C C and a relative humidity of 80% 
during six days, the optical recording medium of Comparison example 2 
showed a jitter of 10.0%, a reflectance of 53-0%, and an error rate of 500, That 
Is. the optical recording medium of Comparison example 2 showed a heat 
resistance and a humidity resistance Inferior to Example 2 havfng no 
passivation layer. 
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Further, ten optical recording mediums of Comparison example 2 were 
dropped from a height of 1.5 m and then examined. Among ten optica) 
recording mediums of Comparison example 2, the two were broken. This 
Indirectly shows that an adhesion strength between the dye layer 41 and the 
reflecting layer 42 Is significantly lowered due to a great contraction generated 
during a UV-flght curing. 



COMPARISON EXAMPLE 3 

FIG. 5 is a cross-sectional view illustrating an optical recording medium 
of Comparison example 3. The optical recording medium 500 Is manufactured 
Identically to Example 2 except that an adhesion enforcing region 57 is formed 
only on an outer peripheral region of the optical recording medium 500. 

The optical recording medium of Comparison example 3 showed 
recording characteristics of a jitter of 7.5%, a reflectance of 48.5%, and an error 
rate of 50. 

After the optical recording medium of Comparison example 3 remained 
in a circumstance of a temperature of 60°C and a relative humidity ol 80% 
during six days, the optical recording medium of Comparison example 3 
showed a jitter of 10 8%, a reflectance of 62.0%, and an error rate of 600. That 
is, the optical recording medium of Comparison example 3 showed a heat 
resistance and a humidity resistance Inferior to Example 2. 

Further, ten optical recording mediums of Comparison example 3 were 
dropped from a height of 1.5 m and then examined. Among ten optical 
recording mediums of Comparison example 3, the four were broken. This 
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Indirectly shows that the adhesion enforcing region 57 should be formed on 
both an Inner peripheral portion and an outer peripheral portion of the optical 
recording medium. 

COMPARISON EXAMPLE 4 

An optical recording medium of Comparison example 4 is manufactured 
identically to Example 2 except thai the adhesive layer la made of DesoJHo 650- 
002 having a viscosity of 10 cps, a glass transition temperature of 26°C and a 
contraction coefficient of 7.0%, and has a thickness of Sum. 

The optical recording medium of Comparison example 4 showed 
recording characteristics of a jitter of 8.8%, a reflectance of 48.5% and an error 
rate of 200. That is, recording characteristics of me optical recording medium of 
Comparison example 4 Is lower than Example 2. When ten discs were dropped 
from a height of 1.5 m, seven discs were broken. That is, since a thickness of 
the adhesive layer is relatively thin, /.ft, lower than 10 ujn, an adhesion strength 
of Ihe adhesive layer is lowered. 

As described hereinbefore, since the passivation layer is not arranged, 
a manufacturing process Is simplified, and also excellent recording 
characteristics, excellent heat resistance and excellent moisture resistance can 
be achieved. Further, due to an adhesion enforcing region formed on both an 
inner peripheral region and an outer peripheral region of the disc, an adhesion 
strength between the two substrates is improved, leading to a high durability. 

While the Invention has been particularly shown and described with 
reference to preferred embodiments thereof, it will be understood by those 
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be made therein without departing from the spirit and scope of the invention, 
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What Igjslfilfflgdjfj 

t. An optica! recording medium, comprising: 

a disc includng a dye layer and a reflecting layer formed on a substrate; 
a dummy substrate; and 

an adhesive layer adhering the disc and the dummy substrate. 
2 The medium of claim 1 , wherein an adhesive of the adhesive layer is 
cured by UV-ijght 

3. The medium of daim 1, wherein the adhesive layer has a viscosity of 
300 cps to 900 cps at 25»C, a glass transition temperature Tg after a curing of 
more than 30*0, a hardness after a curing of more than "H", and an amount of 
the remaining monomer after a curing of within 1 0 %. 

4. The medium of claim 1, wherein the reflecting iayer covers exposed 
portions of the dye layer, and the adhesive iayer covers exposed portions of the 
reflecting layer* 

5. The medium of claim 1, wherein adhesion enforcing regions are 
arranged on both an inner peripheral region and an outer peripheral region of 
the optical recording medium. 

6. Th© medium of claim 1, further comprising, a reflecting layer formed 
on the dummy substrate. 

7. The medium of claim 1 r wherein the reflecting layer comprises Ag, Au, 
Al, Cu, or their alloy. 

8. The medium of claim 1, wherein the dye layer comprises a cyanlne- 
based dye, a hemlcyanine-based dye, an azo-based dye, a triphenytmetane- 
based dye, or a combination of two or more thereof. 
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9.Tho medium of claim 1, wherein the adhesive layer has a thickness of 
10 nm to 80 urn. 
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FIG.1 (PRIOR ART) 
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